Studies on the hysteretic properties of chloroplast fructose-1,6-bisphosphatase.
Chloroplast fructose-1,6-bisphosphatase hysteresis in response to modifiers was uncovered by carrying out the enzyme assays in two consecutive steps. The activity of chloroplast fructose-1,6-bisphosphatase, assayed at low concentrations of both fructose-1,6-bisphosphatase and Mg2+, was enhanced by preincubating the enzyme with dithiothreitol, thioredoxin f, fructose 1,6-bisphosphate, and Ca2+. In the time-dependent activation process, fructose 1,6-bisphosphate and Ca2+ could be replaced by other sugar biphosphates and Mn2+, respectively. Once activated, chloroplast fructose-1,6-bisphosphatase hydrolyzed fructose 1,6-bisphosphate and sedoheptulose 1,7-bisphosphate in the presence of Mg2+, Mn2+, or Fe2+. The A0.5 for fructose 1,6-bisphosphate (activator) was lowered by reduced thioredoxin f and remained unchanged when Mg2+ was varied during the assay of activity. On the contrary, the S0.5 for fructose 1,6-bisphosphate (substrate) was unaffected by reduced thioredoxin f and depended on the concentration of Mg2+. Ca2+ played a dual role on the activity of chloroplast fructose-1,6-bisphosphatase; it was a component of the concerted activation and an inhibitor in the catalytic step. Provided dithiothreitol was present, the activating effectors were not required to maintain the enzyme in the active form. Considered together these results strongly suggest that the regulation of fructose-1,6-bisphosphatase in chloroplast occurs at two different levels, the activation of the enzyme and the catalysis.